Abstract A case of femoral neck fracture is reported after electrical shock injury with 300 V direct current in a 41-year old male. He had two small full thickness burns on his left heel, probably the exit wounds. A fracture after electrical shock due to musculoskeletal contractions is a very rare condition. Surgeons caring for patients with electrical injury should be aware of the possibility of skeletal injuries. Without vigilance for these injuries, delay in diagnosis may occur.
Introduction
Fractures after electrical injury are very rare. When they occur, they are usually the result of a fall from a height. A review of literature showed eight cases of bilateral femoral neck fractures after electrical injury [1] [2] [3] [4] [5] . We report a case of a 41-year old male with a femoral neck fracture on his left side after he placed his hand on a plate with 300 V direct current for several seconds. On his left heel there were two small full thickness burns, probably the exit wounds of the current. The electric current probably affected only the left side of his body.
Clinical summary
This case report concerns a 41-year old male who was working as an electrician. At his workplace, he accidentally placed his left hand on an iron plate with 300 V direct current. For several seconds he was ''stuck'' to the electrical plate. After a few seconds, he fell backwards on his buttocks, he did not lose consciousness. He then complained of pain at his left hip, and he was not able to stand or walk. At the emergency department, he was stable, with a pulse of 70 and blood pressure of 130/85. There were two small full thickness burns under his left heel (Fig. 1) , probably the exit of the electrical current. Roentgenograms showed a femoral neck fracture on the left side (Figs. 2, 3) . A further cardiac analysis was normal, EKG was normal and CK levels were slightly elevated. The femoral neck fracture was treated the same day with a dynamic hip screw. After 1 year, the patient had fully recovered, and there were no signs of malunion or avascular necrosis.
Discussion
Fractures after electrical injury are very rare. They are usually the result of a fall after electrical injury. Only a few cases of fractures caused by violent muscle contractions associated with electrical injury have been described. A review of literature showed eight cases of bilateral femoral neck fractures after electrical injury [1] [2] [3] [4] [5] . The reason that our patient had a unilateral femoral neck fracture could be that the current had an exit through the left heel, and that the current therefore affected only the left side of his body. We do not believe that the fracture was due to the fall on his buttocks from standing height in this otherwise healthy 41-year old man, but that the fracture is a result of violent muscle contractions.
Bone has the greatest electrical resistance of any tissue, therefore it generates the greatest heat when conducting an electric current. Additionally, fractures or dislocations can result from tetanic contractions. The threshold for damage from direct current is about 50 V. Muscle contractions may result from contact with a direct current of at least 20 mA or an alternating current of 10 mA. Most skeletal injuries are in the upper extremities, especially the shoulders. Further injuries include fractures of the vertebral bodies, scapular fractures, and femoral fractures [6] .
Atkinson et al. [1] reported a delay of diagnosis in this injury of up to 1 week, because there is no direct trauma to the musculoskeletal system, the fractures being caused, rather, by tetanic muscle contractions. The pain is thought to be due most likely to deep muscle contractions. A thorough, complete physical examination of the musculoskeletal system should therefore be performed in these patients, with a high index of suspicion. X-ray studies are often unnecessary in alert cooperative patients with no significant tenderness, full active range of motion of the joints, and good function. In the unconscious or uncooperative patient, x-ray studies of the shoulders, spine, and pelvis are warranted if these structures were in the path of the electric current [7] .
Furthermore, in young patients, complications after femoral neck fractures are common. In this case we do not yet have a long-term follow-up, but frequent checkups at the outdoor clinic will be done because of these possible complications.
Conclusion
We reported a case of a 41-year old male with a femoral neck fracture after electrical injury caused by violent muscle contractions. This is a very rare condition and has been described only a few times in literature. A delay in diagnosis is common, and therefore a thorough, complete physical examination of the musculoskeletal system should be performed in these patients, with a high index of suspicion.
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